GINZBURG, V.L. 53-1a-7/18 
— Te Vase of Artificial Satellites for the Purpose of the Verification 
of the General Relativity 
(Igpol'zovaniye iskusstvennykh sputnikov zemili dlya proverki obshchey te- 
orai otnositel 'nosti. Russian) 
PERIODICAL Uspekhi Fiz. Nauk, 1957, Vol 63, Nr la, pp 119 - 122 (U.S.S.R.) 


ABSTRACT The author at first gives a short survey of the present stage of the 
problem of the experimental verification of the general relativity. The 
perihelion displecement,.the gravitational displacement of the spectral 


lines, and the deflection of light rays by a field of gravitation are 
discussed in short. The effécts predicted by the theory were observed, 
but in spite of this additional confirmations of the theory would be 
desirable, The astronomical methods used up to now have not yet been 
fully exploited, New ways, however, have to be found which permit a 
more rapid and more exact verification. Some possibilities in this di- 
rection are offered by making use of artificial satellites, 


The perigee of an artificial satellite will be displaced just like the 
perihelion of the planets. The displacement of the perigee is, however, 
considerably greater than even is the case of the planet Mercury, and 
attains values of about 1500 " per century for satellites near the 
earth, This effect increases the nener the satellite is to the earth. 
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The orbit of such earth-near satellites can be determined far more 
accurately than the orbit elements of the planet Mercury and the rela~ 
tivistic effect can apparently be observed without difficulties. On the 
other hand, however, the orbit of the satellite, even if the relativi- 
stic effects are neglected entirely, is not exactly elliptical because 
the air resistance in the ionosphere, the nonspherical distribution of 
the masses on the earth, and perturbation by other celestial bodies, 
especially the moon, act upon the motion of the satellite, Perturbation 
by the moon can easily be taken into account, but not the other influ- 
ences mentioned here. It is not yet possible to say whether the orbit 

of an artificial satellite may, for the purpose of verifying the rela- 
tivistic effects, be predetermined with sufficient exactitude. VoL. 
GINZBURG, however, has no doubt as to the existence of such a possibili- 
ty and also points out an effect of the general relativity which, in 
principle, may be observed by studying the orbit of the satellite. An 
additional perihelion displacement of the satellite and the motion of 
the node of the satellite's orbit is concerned, which may be caused by 
the revolution of the earth, This very interesting effect of the general 
relativity attains 50 " during a century for artificial satellites and 
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is therefore of the sane order of magnitude as the entire relativistic 
effect in the case of the planet Mercury, This revofution effect, with 

a sufficiently high accuracy of measurement, could be separated from 

the total effect. The artificial satellite may also be used for measuring i 
the shifting of the frequencies within the rader domain,which are due 

to gravitation, Within the domain of visible frequencies such observa= 
tions are not yet possible, and in the case of satellites near the earth 
(h-~ 800 km) not even in the-radar domain, For satellites near the earth : 
even the quadratic Doppler effect is greater than the shifting of fre. ; 
quency due tio gravitation, and this, of course, applies to a higher ex. 
tent to the linear Doppler effect. Therefcre satellites are necessary 

for the purpose of the verification of frequency shifts due to gravita~ 
tion, which mst be sufficiently far from the earth (n& ry ), Perhaps, 
rai er, this will also be possible for satellites which ate nearer to 

the earth. 


Thus, the use of artificial satellites offer very attractive possibili. 
Nye - a further examination of the general relativity, (No illustra~ 
ions). : 
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According to the data available at present, cosmic radiation consists 

of protons, a-particles and, to a far less extent, of heavy nuclei, 

The distribution of the nuclei with 2 > 2 has as yet not been investi- 
gated sufficiently well and also other problems are still to be solved. 
Rockets are not suited for such measurements because their time of flight 
outside tne atmosphere is too short. By means of artificial earth gatel- 
lites, however, the necessary statistical material for the investigation 
of rarely occurring heavy nuclei can be obtained. One of the most im. 
portant problems concerns the numerical ratio between the currents of 
the light nuclei Li, Be, B and the nuclei C, N, 0, F. By experimental 
determination of this ratio the various theories concerning the creation 
of cosmic radiation can be confirmed or rejected, If the particles of 
the cosmic radiation in the clouds of the supernovae are accelerated, 

a value 3 0,1 is obtained for the ratio (Li, Be, B) / (C, N, 0, F). In 
the case of this theory the ratio can also be somewhat higher, but never 


-lower than 0,1. The data at present obtained for this ratio contradict 


each other, The problem whether or not nuclei with Z > 30 exist in cose 
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mic radiation can also be solved by means of artificial earth satellites, 
The existence of such nuclei in cosmic radiation would, on account of 
ite large interaction cross section and the short range in the inter. 
stellar space, indicate an exceptionally large amount of heavy elements 
existing in the sources of cosmic radiation. 


The experimental data on the composition of primary radiation’ 

@ results o @ experiments carr ou - ave already 
been published in form of a collection of articles. The respective re~- 
sults obtained within the last years have been compiled in two tables, 
The importance of the geographical location of the place of observation 
in the case of equal geomagnetic latitude is pointed out. From the point 
of view of determining the anergy spectrum of the various nuclear groups 
in primary cosmic radiation, with the help of artificial earth satelli- 
tes afford great possibilities, because in this way the intensity of 
the fluxes of the particles with various energies (even at different 
widths) can be determined by means of the sane devices, This, naturally, 
will considerably increase the reliability of the data obtained cone 
cerning the ehergy spectrum of the primary nuclei. One ot the most in. 
teresting problems of primary cosmic radiation is the determination of 
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the amount of the nuclei of the group Li, Be, Be ©7247 9.0 “8 


The experimental method Yor the study of the charge spectrum of nuclei 
n primary cosmic radiation. ouch methods are o advantage as do not. 
cr ate the particles with respect to their charge and mass. The 
use of particle counters in the case of which, on the occasion of the 
passage of a-particle, the produced pulse depends upon the charge of 
the particlsa, forms part of this method, The application of such devices 
to an artificial earth satellite is, besides, of advantage in-so-far as 
the measured data can be telegraphed to the earth. The disadvantages of 
methods which are based upon the ionization of a medium by rapidly char. 
ged particles, are enumerated. The CHEREKOV counter is free from such 
disadvantagss. The conditions to be fulfilled when measuring by this 
method, are enumerated. The apparatus is disdussed on the basis of a 
drawing. During the time of observation of one week about 1000 nuclei 
with Z > 6 cm, 7000 a-particles and a corresponding number of Li-, Be- 
and Benuclei can be registered. For the experiments it is intended to 
register the differential spectrum of the nuclei with respect to 2 in 
the interval from the q-particle up to oxygen. Such a method is realize- 
able only if the device is able to solve every peak belonging to the 
Card 3f, various values of 2. The use of artificial satellites offers new possi - 
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Fuichesldkh Houk, Vol. 63, No. 1-2, pe 190, september 1957. 
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AUTHOR: Ginzhurgs Vols ........ SOV/141-1-5-6-1/28 


TITLE: Radio-astronomy and the Origin of Cosmic Rays 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedéhiy, Radiofizika, 1955 
Voll, Ne 5-6, pp 3 - 8 (USSR) 


ABSTRACT: This is a review paper which was first read during the 
Symposium on radio-astronomy at the conference of the 
International Astronomical Union, which took place in 
Paris, France, in August, 1958. 

It is suggested that the main part of non-thermal cosmic radio 
emission has a synchrotron nature and is not generated in 
Stellar atmospheres. The second problem considered is that 
of the mechanism of acceleration in the envelopes of 
Supernovae and novae and certain other regions cf inter- 
Stellar space. There seems to be no doubt of the effective- 
ness of the statistical mechanism in envelopes. However, 

a number of important details must still be filled in. 
Korchak ot al (Ref 15) have suggested that the statistical 
acceleration of nuclei with Z)52 may become very effective 
compared with the acceleration of protons (as far as 

Card)/2 conditions of injection are concerned). This is important 
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in connection with the problem of the chemical composition 
of cosmic rays (Ref 7). The third problem discussed is 

that of the origin of electrons giving the general galactic 
radio emission. It is suggested that the material available 
at present cannot lead to a definite conclusion as to 
whether the electrons are primary or secondary. There are 
20 references, of which 10 are Soviet, 8 English and 

2 German. 


ASSOCIATION: Fizicheskiy institut im. P.N. Lebedeva AN SSSR ; 
(Physics Institute imeni P.N. Lebedev of the Ac.Sc. , USSR)and 
Gor'kovskiy gosudarstvennyy universitet (Gor'kiy State 
University) 


SUBMITTED: June 26, 1958 
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AUTHORS : Ginzburg, V-L. and Zheleznyakov, V.V. 


TITLE: gin dtetieehweitiims of Sporadic Solar Radio Emission 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika, 
1958, Vol 1, Nr 5-6, pp 9 = 16 (USSR) 


ABSTRACT: This paper was read at the symposium on radio-astronomy 
during the conference of the International Astronomical 
Union, which took place in August, 1958 in Moscow. 
Possible coherent and incoherent mechanisms of sporadic 
solar radio emission in an isotropic and magneto-active 
coronal plasma are considered. The problem has been 
considered by the present authors in Refs 1-3 and the 
present paper is a summary of the results obtained. 
types II and III bursts, which are an important part of 
sporadic solar radio emission, are unpolarized or only 
weakly polarized. It is suggested that the magnetic 
field in the region where these bursts are produced is 
very low (possibly less than 1 Oe). Under these 
conditions, the plasma may be considered as isotropic 
in the first approximation. The presence of frequency 
drift and other properties of types II and III bursts 

Cardl/t suggests that they are due to particle streams. In an 
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isotropic plasma these streams excite only longitudinal 
waves. The existence in the plasma wave of a longitudinal 
electric field leads to an instability of the particle 
stream in the plasma and, as a result, coherent emission of 
plasma waves takes place. Incoherent and coherent 
emission of plasma waves takes place simultaneously but 
they have different frequency and angular spectra and 
depend on the parameters of the problem in a different 
way. It is argued that noncoherent emission of plasma 
waves by particle streams can, in principle, explain the 
appearance of type III bursts. It is, however, possible 
that when reabsorption is taken into account in detail, 
this mechanism may turn out to be unsuitable. Moreover, 
type II bursts cannot be connected with incoherent 
emission by particle streams since the particle velocity 
is not suitable. Coherent emission of plasma waves by 
particle streams can explain the properties of type III 
bursts and very probably also type II bursts. Since 

type I bursts are polarized, the analysis can only be 
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On the Mechanisms of Sporadic Solar Radio Emission 
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carried out by taking the magnetic field into account. 

In this case, the incoherent emission by particle streans 
may be divided. into Cherenkov radiation and synchrotron 
radiation. If reabsorption js taken into account it turns 
out that types I, If and III bursts cannot be associated 
with synchrotron radiation of electrons. Cherenkov effect 
cannot explain these bursts either. A charged particle 
stream moving in a magneto-active plasma is in general 
unstable and this leads to the coherent emission of ordinary 
and extraordinary waves. If the magnetic field is weak 

this coherent emission is practically identical with the 
coherent emission of plasma waves. In a stronger field 
(greater than 1 Oe), the coherent radiation leaves the corona 
predominantly in the form of ordinary waves and hence it 

can be associated with type I bursts. In order to produce 
the observed type I bursts, the oscillations in the corona 
must have an amplitude of akout 10 V/em. How such 
oscillations are excited is not clear. 
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There are 2 figures and 18 references, of which 4 are 
English and 14 Sovict. 


ASSOCIATIONS: Fizicheskiy institut im. P.N. Lebedeva AN SSSR 
(Physics Institute im. P.N. Lebedev of the Ac.Sc., 
Gor'kovskiy gosudarstvennyy universitet (Gor'kiy State 
University) 
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25-2-2/43 


“Selences, ssh 


Artificial Satellites and the Theory of Relativity (Iskusstven- 
nyye sputniki 1 teoriya otnositel'nosti) 


Nauka 4 Yhizn', 1958, 4 2, p 7-12 (USSR) 


Vitaliy Lazarevich Ginzburg, Corresponding Member of the USSR 
Academy of Sciences, gave a lecture recentiy on the use of arti- 
ficial satellites for the checking of Einstein's general theory 
of relativity, This, along with other problems concerning 
cosnic apace, the atmosphere of the earth,etc., will be solved 
with the help of artificial satellites. 

The author deals with three effects of the general theory 
of relativity which can be observed in our solar system: 

1, Deviations in the movements of planets; 

the deflection of rays of light, and 
gravitational change in the frequency of spectral lines. 
general, the above aspects of the theory of relativity are 
out by the usudl methods of astronomical observation, 
however, there are still inaccuracies in measurement. 
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There are five sketches. 
ASSOCIATION: Akademiya nauk SSSR (Academy of Sciences of the USSR) 
AVAILABLE : Library of Congress 
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AUTHOR: Ginzburg, V. L. SOV/126-6-6-4/25 


PITLE: Role of Surface Energy in Superconductivity (Rol' poverkh- 
nostnoy energii v yavlenii sverkhprovodimosti ) 


PERIODICAL: Fizika metallov i metallovedeniye, 195s, Vol 6, Nr 6, 
pp 994-998 (USSR) 
ABSTRACT: The author deals with properties of massive samples, At 
a) 4) 
H=0 and H<H , 9 = = const,, and Londons' equat- 
ion is obeyed. Here, H is the magnetic field, Hew is 
the critical field for a massive sample, y's are electron 
wave-functions. At higher fields spatial non-uniformity of 
® becomes important and this leads to the appearance of 
additional energy with density: 


2 2 2 
bo. Gy)? - Hin Oo o,)* 
om 4aNX 


where , = 0/),. , 2b is Planck's constant, 
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electron mass, 6 is the depth 9! penetration of a weak 


magnetic field and y, = Yy2 2) ae 6 


ei 
o/ne » @ is the electron 


charge, c is the velocity of light, This energy is called 
surface energy in superconductivity. Its abpearance is al- 
ways connected with a boundary of a superconducting phase 
with either vacuum or normal phase, No other surface energy 
need be considered in the theory of Ssuperconductivity,. For 
&@ massive metal, this surface energy density is necessary to 
find the value of 5,5, Which is the surface energy of a 


boundary between superconducting and noraal phases, The 
value of O,g 18 required in determination of the limits 


) 


of supercooling and superheating (i.e. fields Hi and MD 


and in determination of the dependence of the depth of pene- 
tration 6, on the magnetic field intensity, The author 
discusses qh detail calculation of Ha and Ho as well as 


Sy - He compares the calculated values with experimental 


data and concludes that the theory does not contradict the 
experiment, Further studies of the effect of surface energy 
in superconductivity require fuller empirical data, The 
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paper is entirely theoretical, 1 
references, 9 of which are Soviet 
ASSOCIATION: 


here are 2 tables and 18 
, & English and 1 German. 
Pizicheskiy institut imeni P.N, Lebedeva AN 3SSR 


(Physics Institute imeni P. WW, 
USSR) 


SUBMITTED: June 28, 1959, 


Lebedev, Academy of Sciences 
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AUTUGR: Ginzburg, V.L., Corresponding Member 
Sciarces - Has 


Ansvers to “uestions (Ctvety na vorro: 


Possible (VYozmozhno li puteagtegtyzes ya + 


PEPICDICAL: Nauka j zhign', 1958, Nr 7. np 77 - 


AUITRACT; Referring to a preceding article by the 
stein theory of relativity, one ronler esK 
travels" sre possible, The autuor aimii 
possibility, but positively derres ite 
tion. 


1. Time--Theory 
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AUTHORS: Ginzburg, VeLes Associate Member of the USSR Academy of Scien- 
ces; Fradkin, Mele, Candidate of Physico-Mathematical Sciences 


TITLE: The Origin of Cosmic Rays (Proiskhozhdeniye kosmicheskikh 
luchey) 


PERIODICAL: Priroda, 1958, Nr 8, pp 3-12 (USSR) 


ABSTRACT: Cosmic rays were discovered more than 40 yeara ago, but radio- 
astronomical data permitted conclusions on their origin only 
in 1950-1953. Primary cosmic rays have an energy of 109-1019 ev 


with a small percentage reaching 1015-1018 ey. The primary 
rays collide with the molecules of the atmosphere and form 
the secondary rays which consist of mesons, electrons, and 
photons. ‘The primary rays can be observed at altitudes of 
20 - 30 km by means of balloons, at 100 km by rockets, and 
at higher altitudes by artificial satellites. The intensity 
of the rays depends on the gecmagnetic latitude. This lati- 
tude effect indicates that the cosmic Trays consist of charged 
particles. The distribution cf the particles according to 
energies (the energy spectrum) shows that the higher the 
energy, the lower the number of particles (Figure 1). The 
principal part of the primary rays is made up of protons. 
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Their intensity for particles with an energy higher than 
1.4 ° 109 ev is aqual to 1 proton per om?/sec, In the primary 
cosmic rays are alec heavier particles; like the nuolei of 
helium, carbon, oxygen, silicon, iron, eto. The relative 
composition of the primary rays is given in Table 1. Eleo- 
trons, positrons, and photons, could not yat be detected in 
the primary rays. The place of origin cf the cosmio radi- 
ation 19 investigated by meana of radicantronomy. The radi- 
ation of the Galaxy in the radio wavelengtha in a general 
radiation and radiation of single sources. These cosmic radic 
waves are due to the radtation of relativistic electrons which 
move in interstellar magnetic fields. In interstellar space, 
magnetic fields are present with 10715.10-6 oersted. Elec- 
trons which move with an energy of 108-109 ev in this field 
emit a radiation in the radio wave length. The power of the 
magnetic field changes with the activity of the sun spots, 
The emitted radiation decreases the energy of the eleotrons. 
The energy of the partioles with high energy changes to 4 
greater degree than that of particles with low energy. The 
Galaxy is surrounded by a "corona" which emits radic waves. 
This may be observed in the nebula M31 in the Andromeda con- 
Card 2/4 stellation which is in many respects similar to our own Ga~- 
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laxy, The radio waves are emitted ty un area which is cor- 
siderably greater than the visibic urea (Figure 3) and has the 
form of a spheroid, whereas the gebuln ag eptically a flat 
disc. In our Galaxy, the ureu acyered by cosmic raya has a 
radius of 50,000 light years. The space is filled by inter- 
stellar gas with a concentrztion of SC) - 0.9) particles per 
em’. In some "clouds" Lt rauchec u concentration of 10 part- 
iclas per cm’. In collisians with tae as, the protons lose 
energy and form mesons. ‘the fission of heavy nuclei leads to 
the formation of Li, 3¢, and 2 mucle1, the concentration of 
which near the earth's surface sunplirs information en the 
number of collisions at higher pltitudes. The high enercy of 
the cosmic particles is explained by the stutistic mechanisn. 
If neavy particles with hich gpecd ziiide with light part- 
icles, the latter are accelersted by a 7ransition of the ener- 
gy from the heavy particles tc the iwht ones. The single 
radio sources in the universe °c: ees qantified by cala- 
xies or accumulations of BLAKE les pediations of these 
sources are caused by relativistic charged particles moving 
in the marnetic fields of the nenulge. The sabulae are the 
residues of suner-neovae. The enercy of the electrons in 


their magnetic fields 1s yorootet) eye. Twery JO years, a 
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super-nova arises in the Gaiux;. The power of the electrons 
generated then reaches 10!0.72"% ergfaee, The enercy loot hy 
the electrons for the emiccton of sulicuaves is wd erp/aec, 
{Tt can be seen that the erergy for ralic emission is supplied 
by the suvzer-nova. Jt i+ show vat the super-nov: ic alse 
the source of protons and nuclei in the cosmic rays. The 
novae, one hundred of which arise ovcry year, must also be 
conaidered as & source for cosmic cays. “he noveo and sunrer- 
novaa are accumulated nrinsipaliyv acum the center of she Sa- 
laxy. The cosmic rays are scattered ay the chaotically dir- 
tributed magnetic fields, se that they rerch the earth from 
hat a. part of the cosmic rays, 
more’ than 10615 ev; is of meata- 


e 
all sides. It is possible + 
especially with an enersy of 
ralacti: origin. 


There are ¢ graphs, 2 taeles. 1 phate nnd ] Soviet reference. 


1. Cosmic rays--Sources 2. Cosmic raye--Analvsis 
--Propertias 4. Radio astronomy--Applications 
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"Js Flight into Time Practi.cable?* 


Vol. 17 A, P. 352, 1958 Council of Seis 
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ratte a thotal satellites and the theory of relativity, Hauke i eee 
25 no.227-12,16 F '58. (MIRA 11:3 


1, Chlen-korrespondent AN SSSR, 
° (Artificial satellites) (Relativity (Physios)) 
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56-1-46/96 


ee tee — 


on the Th. ory of the Rayleich Dispersion of Light in Liquids © 
(x teorii pe leyevskogo rasceyaniya aveta V zhidkostyakh 


gnurnal Hksperimental 'noy i qT oreticheskoy Fizi'd 1958, 
Vol. 34, Nr ls PP 246-247 (USSR) 


at firet the author criticizes 4 standpoint expressed in a 
paper by 5+ u. Rytov (reference 1). By tue author's opinion 
the dispersion of light in jpeotropi: bodies is not reduced 


to the fiuctuation-de ard the fluctuations of 
the temperature @. In an neisting of gnisotropic 
molecules 15 the «bs e fluctuations and in 
the case of fixed positd Yi , gravity of the 
molecules e to the 
fluctuatio On 
this transit th osition 
does not chang ative respect and 

persion also + ae QO and @ 9. 

fluctu oP Qa dispersis:. 

possibl he » of temporar: ly existing 
co:plexes in g can also be illustrated in 
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on the Theory of the 
e of radiofrequencies- Ag example the 
ad hollow, n-nnetallic spherules 
eir centers. The totality of 


of then lisperse the 


models for the rang 
author investigutet poli 


navin,, dispersing dipoles jn th 
1 at any density 


fluct vation! of the orier 
ne complete 


al dist ;ibutio: 
ditions the anti 
in the case of weak’ ab- 
references 1, 


the in: omogeneous spati 
wit. other factors. 


asymmetrical part of 1 
sorption is very small. I: Rytov's papers ( 
i igted an 


factually onl; pert of the dispersion 
this still more restricts the applica 
obtuinel by Rytov. There ere 9 referencesy 


Blavic. 


ASSOCIATION: physical Institute or as 
{netitut aneni P. N, Lebedeva A 


H. Lebedev AN yssr ( 


Fizicheskly 
kadenii nacx sssR) 


SUBMITTED: October 1", 1957 


AVAILABLE: Library of Con 
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AUTHORS : Ginzburg Ve be crbaye  KIv. i S0V/Su-3b-5 04 2 
Pe ceemenmeen et 


ys ee, babe gtnt oe 
ve a an tae Ppeary of cnperfluidity or teers svecah? ekucne sti » 


deaqena ~keverimentas ney d feoret ccnarkoy TEatks ‘953, 
: - ers ran eed od 
Vous. heros. pp. fedque tr 4h (west) 


1 . r Pig ay ont a 
ioe pares deq.g with tne properties ct helium near the 
cnt, on the prohlem investag:ted in thas paper the 
; : " dqoanczoy At 
. woren rarimeter must be correiatead to the deacr’ o! 
the wanerf] ont part oo” tne liquide «| i8 ditferent 
Th i ; 


from vero in He LY and equas to zero in ke |. Vaking into 
eevount the oantum cnuracter of the phenomena in liquid 
helivm, it if natural to choose as such a rarameter tne 
comple Tusetion Pixvy.?) -netF which rlays che role of 
‘a fertive wave function" of the superfliuent fart ct : 
Yigucd. “his paper deals oniy with those stable prebiem: 
norma! part of which is assumed to be at rest. The 
“erry © of the surerfinent part ts zero Vv) Ae SOE 
“ase tne thermodynumic noten’ial * ig gwiven explicirtsrs 
totnl thermodynamic potentisi ie given as 
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the Theoey of Suverfluidity SOV/ 66 -44-5-2 4767 
2H OF ane 2 4 tg Daa 
Fdvoagth © (no /?m |V y | ’ Foire t]Y| ). By variation 


th oweanact +4 iy’ ond ) feonr dering the beardary cond.) 50 
y AY aq oguntion that is an enalogon ef the equation uset 
in the phenomenological theoyy of crrereenluction is ortain- 
ed. Onaidy tne equation (no vemidtpatss ofp] “wp ~ Aye abe 
teamed. Ta this equation beicngze also tne boundary condition 
ip “ whieh ws to he used also for the ‘se surface cf 
Helin. The thermodynamic potential ® 1s expanded (as in the 
ordinary theory et phase trens:tions) into powers of 


[y |, ee reer. |b? : ee 


the theory used in this paper cen be used only in the immediate 
neighborhood ef the %=noint, The second secticn of this 

raper denis #ih come gpectial problems. wirst tne suthers 
investigate the properties of helinm near a solid walle 

in thig cese an additional surface energy arvears. Then a 
helium film, ise. a helium layer vith the density d, ig in- 
~ertigated, The temperature of the “-transition ina helium 


“om jg lower than in great masses of helium. Finaliv a 


caytey in te lf is investigated. There are i figure and 


pefereances, Tosh encih are Soviet. 
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Physics, AS USSR) 
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-Juctitoat+ for Problems on 


1. Helium (Liquid)--Properties 2, Helium (Liquid )--Mathematical 
analysis 3. Low temperature research 
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TITLE: On the Blectromagnetio Waves in Isotropic and Crystalline 
Medin With Respect to the Spatial Dispersion of the Dielectric 
Permoability (Ob elektromagnitnykh volnakh v izotropnykh 4 
kristallicheskikh sredakh pri uchete prostranstvennoy dis- 
pereii dielektricheskoy proniteayemosti) 


PERIODICAL: Zhurnal ekeperimental'noy i teoreticheskoy fiziki, 1956, 
Vol. 34, Nr 6, pp. 1593-1604 (USSR) 


ABSTRACT: The influence of the spatial dispersion may be teken into 
stag by the following expression for the relation between 
and E: 9 
a ) E.. 


Dye Ey, (0) B+ ry fo) oxy * Bi cen( ) Oxy Ox, 
The term with y yer Which corresponds to the optical activity, 
is neglected. ohS author investigates plane waves and writes 
the above given equation in the form D, = ey Bus bayn fay" 


(eo /c)*8 » 8 denotes the unit 


: 2 
~ hn 8m) Leto ikdn 
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vector of the normal to the wave, * 2n- ix - the complex 
refraction index. The above given expansions not always are 
sufficient, sometimes a different expression has to be used. 
In an isotropic medium the tensors 4,1 Es, Oso and 
Biv en can be regarded as poalazs and the above mentioned equa- 
tion ia written down in the form $ - 2%, 2. @ - oh?. This 
equation and its solution is discussed for tranaverse and 

for longitudinal waves. The possibility of the observation 

of the new wave (which corresponds to a new radical for 


2 caused bythe account of the gpatial dispersion) depends 


in a remarkable degree on the intensity of the absorption. 

In the following part of this paper the tensor a is gpecial- 
ized for media of various crystalline types. The phenomena 

in the media with various crystal symnetry are discussed in 
detail. The last part of this paper gives some remarks on the 
collective energy losses and on the Yavilov-Cherenkov effect. 
The new waves caused by the account of the spatial dispersion 
can be excited easily if the Vavilov-Cherenkov effect is used. 
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Respect to the Spatial Dispersion of the Dielectric Permeability 


There are 3 figures and 10 references, 8 of which are Soviet. 


ASSOCIATION: Fizichesxiy institut im. P. N. Lebedeva Akademii nauk SSSR 
(Physics Institute imeni P. ON. Lebedev, AS USSR) 


SUBMITTED: January 16, 1958 
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presen 


sonnection with 


My ch ht G 
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single level (e.g. the lowes? 
possible, in the course of time, to 
states into which it may pass over by nana 
radiation transition. Formulue ure given he Aakers a 
occupation of the levels und for the energy emitted gene 
andt solid angle in the unit of time. To the systems wnicn 
huve many levels there also helonm the bunches of 
molecules with two suitable ‘ 
bunches 


tation of 
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is enherent with and simit ¢ the rudiution of a syatenu 
magnetic field. WEY he Pau tien, (with @ veloci 
y than that of ‘ i 
and molecules or 
particles is of hardly any practices 
the rmuddation (with «a velocity ere 
of oleetrons moving “iong 4 i 
In this connection, a metuliic r 
4 dielectric or a plasma lucated near the bundle can play 
he quart of this medium, wext, ser etuils connected with 
A more jd report on this 
2 eleetrons moving with « velocity greater 
inte 
There are G references, 8 
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Gunzburg,V.L., and Zheleznyakov,V.V. S0V//43-35-5-3 /2¢ 


On the Possible Mechanisms of Sporadic Solar Radic Emiss:or 


(Radiation in Isotropic Plasma) (0 vozmczhnykh mekhanizmakr 
cheniya scintsa (izlucheniye v ize. 
a 


zme)) 
eskiy zharnal, 1958, Vai 35, Br oS, pp 694—74% (USSR) 


The authers discuss the coherent and aecherent mechaniems af 


sporadic solar radio emission in isotrepie corona) Plasma. Tres 
show that it 18 impossible or improbable to combine type II 
Dursts and type IT] bursts with an incoherent plasma mechanisn 
of radis emission, while the description by coherent plasma 
nechanigms leads to no contradiction. Pecnuse of polarisation 
the consideration of type I bursts related to Sunspots by iso- 
“ropic plasma only is senseless. In a follcwing note the 
Magre*oactive plasma shall be considered. Atout the 

both notes it was partly reported on November 27, 1957 at the 
Radioastronomical Committee of the Astronomical Assembly of the 
Academy of Sciences of the JOSR. It is mentioned in a footnote 
that, according to a remark of D.A.Frank-Hamentskiy, the question 
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On the Possible Mechanisms of Sporadi- ler SOV /23-35-5-3/ 0 
cry 


Radic Emission (Radiation in Isotropic: Plasma) 


whether the sransition cf plasma waves imte electromagreti- 
wave’ is essential for the dispersten of plasma waver at lorenal 
wiretrong 2s investigated by AVA. Vedenoy and R.Z.Sagdeser 

There fa ° figure, and 17 references, 13 of which are Sovie:, 

2 American, 1 Australian, and 1 German 


ASSOCIATION: Flzichuskiy institut imeni P.N.Lebedeva Akadomii nauk SSSR 
(Physizal Institute dmend P.N. Lebedev cf the AS JSSR) 
Radiofizicheskiy institut pri Gor‘kovskom universitete 1meni 
N.1.Lotachevskogo (Radiophysical Institute at the Gor kiy 
University imeni N.I. Lebachevekty) 


SUEMITTES: April 24, 7949 
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SOV /56-35-6-28/44 
Ginzburg, VY. Le, Eyduan, V. Ya. 


cys ctepeb en be ditte Tot 


"On the Cherenkov Radiation of Dipole Moments (OC Cherentovakom 


fzluchenii dipolnykh momentov) 


vhurnal eksperimental'noy i wtegkaticheakoy fiziki, 1958, 
Yol 35, Wr G, pp 1506-1512 (USSR) 


funchas of particies with dimenaions nufficiently small with 
respect to the wave length in the medium give’ the sane 
Cherenkov radiation an point particles with a corresponding 
charge and multipole moments. Therefore, the investigation 
of the Cherenkov radintion of nagnetic and electric dipoles 
je of interest irrespective of the fact that it is only very 
weak for separated particles (electrons, neutrons). With 
respect to the question of the Cherenkov radiation of the 
magnetic moment, contradictory opinions are, however, found 
to be expresied in publications (Refs 1-6). In this connection 
the authors developed a calculation method, which differs 
somewhat from that used in earlier payers (Refs 2-4). It is 
firgt develored for the Cherenkov radiation of electric and 
mammetic dipoles moving in a continuous mediun, and further 
for tuat of dipoles moving in channels or gaps (e=u21). 
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On the Cherenkov Radiation of Dipole Monents SOV/56-35-6-24/446 


The cage in which € and » are different from 1 is finally dis- 
cngsed. The authors thank L. S. Bogdankevich, A. V. Gaponov, 
M. A. Miller and I. M. Frank for discussions. There are 

12 references, 11 of which are Soviet. 


ASUOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akadenii nauk SSSR 
(Physica Institute imeni FP. M!. Lebedev of the Academy of 
Sciences, USSR) Gor'kovskiy sosudarstvennyy universitet 
(Gor'kiy State University) 


SUPMITTED: June 27, 1958 
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“24(3) SOV/56-35-6- 37/44 
AUTHOR: Ginzburg, V. Lb. 


‘TITLE: ~~~” On the Nonlinear Interaction of Radiowaves Propagated in a 
Plasma (0 nelineynom vzaimodeystvii radiovoln, 
rasprostranyayushchikhsya v plazme) 


PERIODICAL: zhurnal eksperimental'noy i teoreticheskoy fiziki, 1956, 
Yol 35, Nr 6, pp 1573-1575 (USSR) 


ABSTRACT: With the propagation of sufficiently strong radio waves in a 
plasma, especially in the terrestrial ionosphere, nonlinear 
phenomena (cross modulation, interaction, and also "self-ac- 
tion" of non-modulated radio taves) occur (Refs 1-3). As far 
as the author knows, only nonlinearity in dependence on the 
effective number Yorr of collisions having a field strength z, 


of a strong radio wave 1 has hitherto been investigated. In the 
most gimple case of _a non-mqdulated wave 1 (when it holds that 
E, = oe cos (wt-kr) = EB, cos » ), the condition Ww?» v2, 


is satisfied and the influence exercised by the constant magnet- 
ic field is neglected. The nonlinear effect is in that case 
connected in the most simple manner with the modification of 
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On the Nonlines 
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S0V/56-35-6-37/44 
rv Interaction of Radiowaves Propagated in a Plasma 
electron velocity, and an expression is also written down for 
the corresponding variation of electric conductivity. These 
phenomena become a little more complicated if electron veloc- 
ity distribution, modulation, etc. are taken into account, 
which is, however, not of assential importance for the linear 
effect under investigation. In an inhomogeneous isotropic 
plasma (and also in a homogeneous magnetically active plasma) 
electron concentration (unlike what is the case with an iso- 
tropic and homogeneous plasma) depends on radio wave field 
strength. An expression for the thereby caused variation of the 
radio wave 7 and of @ plane wave in a magnetically active 
medium is written down. Variation of the electron concentration 
AN leads to a proportional yariation of the dielectric constant 
Eb of the magnetically active plasma. The nonlinear effect in- 


vestigated is linear with respect to field 1, and the combina- 
tion frequencies occurring are equal tow! tw. The effect in- 
vestigated here is of the same kind as in the case of the scat- 
tering of transvers.l radio waves on plasma waves in an iso- 
tropic medium. The concrete influence exercised by this effect 
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SOV/56-35-6- 37/44 
On the Nonlinear Interaction of Radiowaves Propagated in a Plasma 


upon the propagation of radio waves in the terrestrial 
atmosphere and in the solar corona remains to be investigated. 
There are 5 Soviet references. 


ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR 
(Physics Institute imeni P. N. Lebedev of the Academy of 
Sciences, USSR) 


SUBMITTED: August 23, 1958 
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$07/53-66-2-1,9 
Getmauntsev, G, G., Gingbure Y. Ley Shkiovskiy, I. S. 
TU ae s- 


Ralionstronomical Investigations With the Ail of Artificial 
Bar’) Satellites (Red ioastrononicheskiye issledovaniya s 


-1i) 


Uspekhi fizicheskitth nauk, 1258, Yol Go, “r 2, pp 157-161 
(USSR) 


Artificial satellites are of great import:nce for optical- 
as well as for radio-astronomy; they nay serve us receiving 
atations for neur- and far ultraviolet-, X-r.y- and far 
infrared radiation which, because of absorption in the 
atmoepnere, does not reach the surface of the earth, as 
well as for the r.f.-ranze where absorption in the tropo- 
sphere and refraction and absorption in the ionosphere act 
upon radiation, The authors first discuss absorption in the 
troposyhere (especially in the 4 < 2 em range), connection 
with the effective temperature of the radiation source, 
solar and lunar radiation, the influence exercised by the 
ionosphere, and several problems of a eneral nature; dis- 
cussion is based upon scientific :ublications mentioned 
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Radiosztronomical Investigations With the Ald of artificial Earth Satellites 


(Refs 1-8). The conditions for a recciving apparatus for the 
range 10 cn <A < 10m are then discugsed Cae es ane*”, 
intensity I, « ett cand Ne with A~3n, T pp 18 of the 


a 


order of 10° degrees, at 30 em < A C100 n Tore nw 10° to 10! 


decreas, I, ¥ const; A> 100 m: 7 S19! desrees). The 


eff 
wuthors further discuss radio-receiving apparatus. For 
4 > 100 m very low limiting values of the noise factor(F ~ 2) 


are obtained for coincidence superheterod-ne receiving sets. 
For large A wire antennae of severa] 10 1 lenrth would be 
necessary; ag this ig imnossible in a Sputnik, frame antennae 
with ferrite core are used, which can be of very small 
dimensions (€~10 cm, weisht 300 =). The axis of the frame 
je parallel to the metal surface Of the Sputnik. Yecause 

of a Sputnik's own rotary wotion also the ition of the 
frame ig nodified which causes fluctuations af the intensity 
of reception. It is therefore nheceStary to krow the orrenta- 
tion of the frame at every instant. Tho antenna will not re- 
ceive # radiation for which it holds that E(f,.N) = 0 at the 
place cf reception. If the magnetic terrestrial field ig 
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Radioastronomicul Inveetivations With the Aid of Artificia 


neglected, it holds that 
2 
€(f) =1- Ane tt - ato? 4 
m(2nf) fr 


WF as bya 2 
Hero “ is the electron concentration, f - the freauency of 2 


the radiation received. In interplanetary space Nolte 5.10 A 


& 
EC SO Coe QO S210 ar RR GS Rok hen ae § eee 


When teasuring tO it ic possible to oa@len! N Rocording 


to the aforementioned formula. The influence exercised by 
the terrestrial field complicates investisation, but this 
influence ig not very considerable for reletively fast Sput- 
nike. There are 11 references, 4 of which are Soviet. : 
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Ginzburg, Ve Le Corresponding ‘lember AN USSR 


“phe Critioal Current for Superconducting Films (Kriticheskly 
tok dlya averkhprovodyashchikh plenok) 


Doklady AN SSSR, 1958, Vol, 118, Nr 3, PP» 464 - 467 (USSR) 


If films are used which are laid upon 4 oylindrical surface, 
the determina tion of the oritical current obviously ig more 
reliable than the determim tion of the critical field atrengthe 
uthor here discusses the computation of the 
critical current somewhat more exactly than in one of his 
previous works (reference 4). The most interest deserve thin 
filne with a thickness of 1 ~ 4072 to 107° cme In case of 
application of cylindrical supports with wi mi diameter 
auch filme can be supposed to be plane and the oylindrical 
configuration of the film must be considered only in case of 
the boundary conditions for the field. First the equations 
for the oi Gaseous of the function V and of the ve ctor 
potential are written down . Then & condition forthe boun- 
daries of the field is given. The complete current flows in 
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20-3-13/59 


<= 


The Critioal Current for Superconducting Films 


the direation of the cylinder axis and in the same direction 
an outside field oan be applied as well. In the inside suv- 
face of the oylindrical film the fidd strength of the fed, 
which is caused by the current, is equal to zero. For the 
field stzength h in the film and for the corresponding po- 
tential a terms are written down. he critical field atrength 
of the field induoed by the current can le ascertained from 
an equation given here. The transition into the normal state 
has under certain conditions the oharacter of a second order 
transition. There are 2 figures, and 4 references, all of 
which are Slavio. 


ASSOCIATION: Physical Institute imeni P. N. Lebedev AN USSR 
(Fizicheskiy inetitut im. P. N. Lebedeva Akademii nauk SSSR) 


SUBMITIEDs October 31, 1957 


AVAILABLE: Library of Congress 
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AFRIKYAN, Levon Melkonovich;, GINZBURG, V.L,, red.; GARIBYAN, G.M., 


kand.fiz.~mit nauk, red,: AZZ , LAs, tekhn.red, 


{Works on thaoretical physics] Raboty po teoreticheskoi fizike. 
Pod red. V.L,Gingburga i G.M.Garibiana. Erevan, Izd-vo Aked. 
nauk Armianskoi SSR, 1959. 74 p. (MIRA 12:12) 


1. Chlen-korrespondent AY SSSR (for Ginzburg). 
(Physics) 
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GINSPURG, V.L. 


"CERTAIN ASPECTS OF COSMIC RAY ORIGIN THEORY" 
VL, Ginsburg 


are discussed in the light of 


Certain aspects of the theory of cosmic ray origin 
the works which apveared since the Varenna conference. 


recort presented at the International Cosnic Ray Conference, Moscow 6-11 July 1959 
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SUV 14 1-21-1-2/19 


AUPHORS:Gershman, B. N. and Ginzburg, V. L. 
TITLE: On the Formation of Ionospheric Irregularities ost 


Radiofizika, 195%, 


ABSTRACT: In the case of 
particular, the E-layer), 
ion of irregularities is due to the turbulization of gas 
currents and both the turbulization and the irregularities 
are produced by ionospheric winds (Ref 1), Therefore, the 
only controversial problem 4s the mechanism of the formation 
of irregularities in the F-layer and one is mainly concerned. 
with irregularities responsible for the twinkling of radio 
stars and the spread of the F-echo, The present paper is 
mainly concerned with the discussion of the motion of the 
ionized component of the gas in the ionosphere. The quasi- 
hydrodynamic equations, given by Eqs (1)-(3),are employed. 
In these equations the subscripts e , j and m refer 
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06330 
On’ ths Yormation of Ionospheric Irregularities SUV/14]-2-1-2/19 
to alectrons, ions and molecules, respectively. u are the 
velocities, 9, rn 2 MN, and 9 = MN are the 
densities, N, , Nyy N, are the concentrations of 
electrons, ions and molecules, -e , m are the charge 
and the mass of an electron, M is the mass of the ions and 
molecules (assumed equal, the charge of the ions is taken as 
equal to e ), H, is the intensity of the terrestrial mar- 


netic field (the difference between the magnetic field and 


Hy is neglected), E is the intensity of the electric field, 


No 9 Ty and Tm are the viscosity coefficients, Veit ; 


Yen im ore the numbers of collisions of electrons with 
ions and molecules, and ions with molecules, g is the accel- 
eration due to gravity and p is the pressure, if the mean 
density ® * % + is introduced and 

xu (95 Be + pst, /(Q, +;) then Eqs (1) and (2) give Eq (4), 
where N«=N,=N, and N&N_. In this equation terms 
Caraz/5 involving pressure, viscosity and the force of gravity are 
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included and 
J = eN(uy = Bo)» B= (Pada + PpUy)/(P, * Pa) » 


Ven PVin » Win >UV,, and MV, > mV,, . The system of 
equations (1)-(2) also leads to Eq (5), in which the un- 


important terms have been neglected and Vi =V., +o, - 


It is clear from Eq (4) that in the absence of the field 
Hy, and the current j , the velocities YB, and u become 


equal during a time of the order of Wn . The current 
gi for 3, = 0 is damped out during a time of the order of 


lA, . 
em 
cesses then the time derivative in Eqs (4) and (5) may be 


neglected and one obtains Eqs (6), where oy, , o, and 


are the conductivities parallel to Hy » perpendicular 


If one confines one's attention to quasi-static pro- 


oy 
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; SOV /141-2-1-2/19 

On the Formation of Tonospheric Irregularities 
to H, and the Hall conductivity respectively. B! and 
z' are the parallel and perpendicular to Hy components 
of B' . Also, Oy * eH /me and Oy z eH /Mc , if the 
z-axis is chosen along the Hy and condition (7) is satis- 


fied, then one obtains Eq (8), where the y-axis is chosen to 
u. Condition (7) is satisfied for 
If condition (9) is gatisfied, ther 
he first three equations 
If condition (10) is satisfied then one 
It is shown that an jonospheric wind can be 
set up in t f an electric 
field E which, gs independent 
of the velocity u i ( An analysis of 
the above theory t the formation 
and motion of ioniza 
not a hydrodynamic problem and shoul 
inclusion of the terrestrial magnetic field Boos the 


electric field E and the difference between the velocity 
cards/5 of the gas as a whole, U and the velocity of the ionized 


“APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R000515130009-7 
APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R000515130009-7 


06 330 
SUV/141-2-2-2/19 
On the Formation of Ionospheric Irregularities / 119 


component u . if one neglects the velocity gradients, 
the quantity YX is determined by the two quantities u 


and E and usually to a good approximation by E only 

(cf Eq (12)), In order to solve the ionospheric wind and 

the ionospheric irregularity problems, the character of dis- 

tribution of the field E and the velocity u must be known 
on a scale comparable with the dimensions of the terrestrial 

globe, There are l2 references, of which 4 are Soviet and 8 


are English, 


ASSOCIATION: Issledovatel'skiy radiofizicheskiy institut pri Gor'k~ 
ovskom universitete (Research Radio-Physical Institute of 
Gor'kiy University ) 


SUBMITTED: August 25, 1958, 
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24(5) 
AUTHORS: Ginzburg, V. L., Bydman, vy. Ya. Sov/56-36-6-28/66 


TITLE: he Radiative Force For a Charge Moving 
in a Medium (0 sile reaktsii izlucheniya pri dvizhenii 


garyada v srede) 


PERIODICAL: ghurnal ekaperimental'noy i teoreticheskoy fiziki, 1959; 
Yol 36, Nr 6, pp 1823-1833 (USSR) 


ABSTRACT: In the present paper the radiative force for a non-punctiform 
charge moving in a gener nd gyrotropic medium 
is investigated. The ra 
considerable role when the particle moves 
plasma, in channels and slits in dielectrics and also in 
wave guides. At velocities larger than the phase velocity of 
light in the medium the radiative force, which changes the 
amplitude of the oscillations and which is related to the 
emission of anomalous Doppler frequencies, possesses & 
different sign than that of radiative friction due to the 
emission of normal Doppler frequencies. The total radiative 
. force which is responsible for the change in the amplitude of 
Card 1/2 the oscillations of a particle in an isotropic medium 
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in a Medium 


ASSOCIATION: 


SUBMITTED: 
Card 2/2 


corresponds to friction also in the case of super-light 
motion. However, this friction may be appreciably smaller 
than the radiative friction encountered at sublight veloc- 
ities, In an anisotropic medium amplification of the 
oscillations may occur instead of friction. The decrease of 
radiative friction or the appearance of the amplification may 
be related to the peculiarities of the anomalous Doppler 
effect as revealed by a quantum mechanics analysis and also 

to the instability of the super-light particle beams. The 
theoretical considerations are based upon the results 
obtained by a large number of previous papers (Ginzburg et al), 
and, in the course of the final discussion, the resulting 
conclusions are discussed. There are 15 Soviet references, 


Radiofigicheskiy institut Gor'kovskogo gosudarstvennogo 
universiteta (Radiophysios Institute of Gor'kiy State Univer- 
sity) 


December 20, 1958 
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67524 
‘ SOV/141-2~3-1/26 
AUTHORS : Ginzbur $y V.L. and Eydman, V.Ya. 


TITLE: On Some Peculiarities of Electromagnetic Waves Radiated 
by Particles Moving Faster Than Light 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika, 
1959, Vol 2, Nr 3, pp 331 - 343 (USSR) 


ABSTRACT: The paper was presented at the Ministry of Higher 
Education Conference on Radio-electronics, Kiyev, 1959. 
The classical treatment of this problem yields the 
Vavilov~Cherenkov radiation|$ondition in: 


cos 8, = c/n(w)v (1) 


where co is the angle between the particle velocity Vv 


and the wave-vector k of the Cherenkov wave, n(w) 

is the refractive index at the frequency  , the medium 

being isotropic. In this paper quantum representations 

are used because they are so fruitful of interesting 

results. The fundamental conclusion is that ‘for particles 

moving faster than light the reaction force of the : 
Cardl/5 radiation, changing the amplitude of particle vibratioz. f 
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is less compared with that for velocities less than Llijat 
and, in an anisotropic medium, can even change Sigs. The 
foxce corresponds, therefore, not to "friction" but to 

an axcitation of the vibrations. This effect is obviously 
directly connected to the instability of faster-than- 
light particle beams. A point charge moving uniformly 

in an isotrepic medium radiates energy, as a result of the 
Vavilov-Cherenkov effect, at a rate given by Eq (2). 

If the radiated frequency is @o? then as a result of the 


Doppler effect, the ap»arent frequency at an angle @ is 
given by Eq (3). Within the so-called Cherenkov cone 
the Doppler effect is anomalous since w increases with 
® and, if n is constant, 0-99 when Q@ -+ > In 


practice, the effect is of interest for particle beams 
passing through uarrow slots or close to delaying systems 
or for beams in magneto-active plasma where the losses are 
low. From a quantum point of view, the kinematics of 
radiation are determined by the laws of conservation of if” 
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SOV/141-2-3-1/26 
On Some Peculiarities of Electromagnetic Waves Radiated by Particles 
Moving Faster Than Light 


energy and momentum. The changes in energy and momentum 
as a result of radiation are given in Eqs (4) and (5), 
respectively. A system which moves uniformly in vacuo 
can only radiate as 4 result of a change in its interval 
state (thus, for example, an electron cannot radiate in 
vacuo if moving uniformly). In the general case, when 
n #1, the radiation condition, in quantum terms, 18 that 
given by Eq (6). The advantage of the latter represen 
tation is that it shows the normal Doppler effect to 
involve an energy transition from an upper to a lower level, 
while the anomalous effect requires the reverse transition. 
A system which has only two discrete energy levels can 
exhibit both kinds of Doppler effect. In systems with many 
energy levels the anomalous effect leads to the possibility 
of exciting transverse radiation. Two cases exist, 
corresponding to an increase and decrease, respectively, 
of the system energy- The calculation of the transition 
probabilities which determine how a svstem will behave 
Card3/5 may be carried out by classical means, quantum methods a 
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Moving Faster Than Light 
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offer no advantage. The absurption cecvfficient, in the 
"normal" process, is that given by Eq (9) while the 

anomalous value is fq (10). The latter expression is 

useful where the production of microwaves is considered. 

In particular, the case of a magneto-active plasma medium 

is applicable to sporadic solar radiation. In an anisotropic 
medium the phase and group velocities ot a wave need not 

have the same direction. Figure 2 shews the efiert of the 
Sign of du/dk on the generation of the Gherenkov radiation. 


As a rule, the radiation forces are sma}l compared with the 
retarding forces but may become Significant when motion 
occurs in narrow channels or in plasma, 

There are 2 figures and 26 references , 25 of which | 
are Sowlet and 1 Hungariac. ue 
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ASSOCIATION: Issledovatel'skiy radiofizicheskiy institut 


pri Gor'kovskom universitete (Radi i 
Institute of Gor'kiy University) sophysice Research ve 
SUBMITTED: February 25, 1959 
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AUTHORS: 


TITLEs 


PERIODICAL: 
ABSTRACT: 
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ASSOCIATION: 
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__ Ginzburg, V.Le, Sheleznyakov, V.¥. “CV /33-36-2-5/27 
On the Provagation of Electromagnetic “aves in the Solar Corona 


Taking Into Account the Influence of the Ma:netic Field 
Astronomicheskiy zhurnal,1959,¥ol 30."r 2,pp 233-246 (USSR) 


The present note has preparatory character. In a following 
article the authors intend to investigate the influence of the 
magnetic field of the corona on the sporadic solar radiation. 
In this connection the influence of the magnetic field on the 
propagation and emission of the electromacnetic waves of the 
corona 15 considered as a preparation. The authors compile 
well«known results of western and Soviet sciontists and 
complete them in a form necessary for the following article. 
In particular they consider the emission from the corona 
caused by the interaction of normal waves and caused by their 
dispersion on the fluctuations of the electron density ; 
conditions of emission are given. Furthermore the authors 
describe the propagation of the electromagnetic waves in the 
corona under the influence of e strong sunspot magnetic field. 


N. A, Mityakov is mentioned in tho paper. 


Sci, Bus. Inat. of Radiophysics, Gor'kiy Univ. 
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24 (5), 24 (8) 
AUTHOR: Ginsburg, V. L. $01 /56-36-6-46 /66 


TITLE: Comparison of the Macroscopic Theory of Superconductivity 
With Bxperimental Data (0 sravnenii makroskopicheskoy teorii 
averkhprovodimosti s ekeperimental 'nymi dannymi ) 


PERIODICAL: Zhurnal ekeperimental'noy i teoretioheakoy fiziki, 1959, Vol 36, 
_ Nr 6, pp 1930 - 1932 (U88R) 


ABSTRACT : L. P. Gor'kov (Ref 1) (see this periodical p 1918) showed that 
the macroscopic equations for superconductors set up by Landau 
and Ginsburg (Ref 2) can be deduced from the modern microscopic 
theory of superoonductivity. In the equations deduced by Gor'kor 
the charge ©, p, wae put equal to the double electron charge core 


responding to the Cooper pairs (Ore 4g identical with the quar-~ 


tity denoted by Gor'kov as e*). The phenomenological constant 
obeys the equation (1): 

Cott] 52 an 4.32010'H oe (H_ denotes the o:iticel 
. a 0 om T ale on a cm re wihus Ge 
magnetic field, 6, - the (Londen) penetration depth of the 249d 


into the massive metal at the given temperature T). The nesavred 
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penetration depth 6 is equal to SF if T ig eqval to the om5- 
ioal temperature Te Within the range of critical temperusre, 
accuracy differs, for Sn 66, at AT = Datei’, ab at 
b= 5) ir A t<(107)°, Furtha>, a mimes of aapirical velivsdois 


ta set up, viz. for 6, Hog? %» T, and Aand for Sr, Sneta ‘2474 

In). The experimentally obtained valvag aos Compared with thire- 
rz = . 

retical values. Thus, for Sn oe = 3.73) and «= 0.754 26 ovH 


tained, according to Faber 0.15 acd for the Agclrople modal sae 
cording to reference 5, 10: x = 00149, Bo thet the value xa 
0.15 - 0.16 may be considered to be correc (both in the wacro- 
and in the nicroscopical theory). if, for the gurface eNerer, 
it holds that o a 7H A/8x, one obtains with x = 0.158 : As 


6455) 14664107 Vr /(2,- T); experimentally, however, the yal- 


ues 205 (according to Sharvin, reference 8) and 1,38 (Fedex, 
reference 9) are obtained instead of 1.66, All data hitherto 
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mentioned refer to Sn, Analogous comparisons are drawn for Al, 
There are 14 references, 7 of which are Soviet, 


ASSOCIATION: Fizicheskiy institut im. P. N. 
(Physics Institute tmeni P. N. 
Sciences, USSR) 


Lebedeva Akademii nauk SSSR 
Lebedev of the Academy of 
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May 1959, (us Publication.) Relativity," Scientiric American, vol. 200, Ko, 5 
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s301/55-67-4-7/7 
Chentacv, R&R. 


th All-Pnion Conference aon the Phyeice of Loew 
Teuperatures (S-ye oybanoye sowhchantye po fTatke nisxieb 
deaperatur) 


PERITDILAL: Capekni fisicheerien nauk, 135), Vol 67, Br 4. pp 745-750 
(UssR) 


ansTRaC?: Thies Conference tock ;lace from October 27 to Spvecber 3 at 
Te ieat, it a organizes by the Ottaleniys fizrikc-patezati- 
—Gheakikh nauk Aksde=ii nauk SSSR (Departaest of Phyaico~ 
mathematical Sciences of the Aceleny of ScLenzea, cssB8), 
the Akedentye Aauk Srusinexoy SSR (Acuteny cf Sciences, 
CGrusinekaye SSB), and the Thiliaskiy govudarstvennyy uni- 
versitet is. Stealing (Tbiltei State Univerasty isent Stetina). 
The Conference @ attended by about 390 s;ecialtets fros 
Petliet, Moscow, Khar'kov, Etyev, Leningrasy Sverdicvek, and 
other cities ae 22 es by = nunber of youn: Shicese scientists 
at present sorking in the USSR. About 50 lectures sere Seliver- 
ed eaich vere iivided accoriing to re roh fselie. 
——> If. Supracanipctivity. 15 lectures d4elivere4 on this 
field of which tec were experinentel and the o:nerea sheoret.~ 
cel. Reporte on experinzenta tena of pupraconductivity 
were delivered by fu. Y. Sharvin 2, tenteexhar (IPP) 
end %. V. Zasarttekty (IPP). che formar investicsie 
structure of the latersediate state musotrystale of jure 
tin, the letter wured the tiernc: conductivity of i:fferent- 
yy shaped orient ed cylindrical eallius aex;les at 
6.1 - 4.2 2. abrikosov, L. F. Zortt2v e72 %- B. Kha 
nikov (IVP) theoretically :nvesticate eo dehevicr of a 
@uperconiuctor in the gh-frequensy field. V. i, Gineburg 
aad S. F. Zharkow (PIa%) ¢eatt with the sicrox3; 
and Ginaborg SYecusse? anone other things the pers played 
by fluctuations Ln pha traneitiona of the secord kind. 
I. W. Ltrshtte (ERPTI) showed thut 18 follows from the acter 


theuly o 

tropy of aotels that, =o srinci;le, & ariatence of aupra- 
contuctcra is possible which are supra-cont.ctive snly eith- 
tn a liaited range 2? perature fand not et a31 ten;eratures 
below the critical one 3. ve Coy ah ans 

(248} taweatig.ted the wtron- atl ;honon therca- 

ty of supracontuczers by seare of the nicrorccsicet teams ot 
temperatures that are not very sear abtzslute tesc. ". ¥. Muycov 
end L. KE. Gurevich (PTI aX SSSN) epoke absut tue surface 
energy on t5e Boundary between the suzraconiuctive ani norsal 
phe o 3. F. Subsres and Tu. 4 Taerkcrnaxcy atecatschesaiy 
fustitut AY SSB - Mssresatics Institube aS TStR: dealt oith 
the thermodvrasica of the eupraconiuctive state {Proehlich-soJel), 
¥,_¥V. Tolaachey (FIAT? investicated the proties of collective 
excitations in « suzraconis:tcr. 2, 7, Shirkor [oteye 

tmetitut yedernykh Laslefovani. - Joint Tatitute of Ae 
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ACCESSION N2: aT3012749 5/2831/60/000/002/0013/0018 


AUTHORS 8 Gershman, B- Nex Ginzburg. V- L. 
TITLE: Formation of ionospheric inhomogeneities 


SOURCE: AN SSSR- Mezhduvedomst- komit. po prov. mezhdunarodn. 
geofizich.- goda. 5 razdel program. MGG: Ionosfera. Sb. statey, no- 


2, 1960, 13-18 


topic TAGS: jonosphere.: jonospheric inhomogeneities, F layer, & 
layer, ionization wind, plasma velocity, jonization wind velocity, 
altitude variation of Zonosphere 


ABSTRACT: Some of the hypotheses recently advanced to explain the 

mechanism whereby inhomogeneities are produced ‘in the F layer are 

- aiscussed, with emphasis on the inhomogeneities that cause flicker 
of radio stars and diffuse reflection from the F layer. ‘qhe authors 
analyze the conditions which determine the motion of an jonized gas 
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ACCESSION NR: AT3012749 - 


component in the ionosphere. gince a clarification of this question 
can serve as A premise for the construction of a theory of "joniza> | 
tion winds" and formation of inhomogeneities in the F layer. It is 
concluded from various estimates of the possible plasma and wind 
velocities and the resultant variations of the electric and mag~ 
netic fields in the L{onosphere that the formation and motion of in= 
homogeneities of jonization in the F layer js not a hydrodynamic 

_ problem put must be solved with allowance for the earth's magnetic 
field, the electric, field, and the fact that the gas a8 a whole 
- does not move with the same speed as its ionized component . 
‘ nature of the jonospheric winds and jonospheric inhomogeneities must 


* the electric field and the velocity on scales that are comparable, 
“with the gimensions of the earth's sphere: {The particular partial 
problems still to be considered ‘are! the transport of the electric 
field in the F layer from the diurnal region and the related circum 
lation in the F layer, the passage of different types of low fre- : 


———a 


ACCESSION NR: AT3012749 


quency waves from the E layer into the F layer (capable of becoming 
propagated in a weakly ionized gas), the influence of the earth's 
magnetic field, and the inhomogeneity of the atmosphere with alti- 
tude. Orig. art. haga: 12 formulas. 


ASSOCIATION: None 
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G,2/90 3004/3056 
AUTHOR: Ginzburg, vy. Le 
PITLE: Some Remarks on Phase Trangitions of Second Kind and the 


Microscopic Theory of Seignettoelectrics W 
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2s No. 9, DP» 2031-2045 


TEXT; The author discusses the problem as to whether transitions of second 
kind have the same character in superconductors liquid heliug, ferro- 
magnetics, and geignettoelectrics, ana aiffer from one another only py the 
value of one parameter. Corresponding to the theory of phase transitions 
developed by L. D- Landau (Ref. 2), the author writes down the series: 

a) 
o = &, + an” + (p/2)1" + (y/s)n° + (grad ) (1) for the thermodynamic 


potential 6 , Where ®,» a, By Ys 5, are functions of temperature and 


pressure, and b(grad 1)" ig described a8 correlation energy: Becanse of- 
thermal motion, y fluctuates round a mean value No° The gerien 1) in 
first approximation gives correct results ag jong 48 (Ay )°~ (ON )5 and 
Gy)y respectively, are small as compared to = (7)°. The condition 
card 1/3 é 
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Some Remarks on Phase transitions of Second g/161/60/002/009/003/036 
Kind and the Microscopic Theory of Seignetto- p004/B056 
electrics 


b1/0 » 2/6/03)" ac)’ a ie (5b) is written down (x = Boltzmann con- 
gtant, 9 8 temperature of the transition point). Ar-0-T, T= 0, 


-1 
Ac = (ag) @BG . The character of transition thus depends only on oo For 


superconductors it is found that Cs eho for liquid helium, Fp Oe» 


and for solids, as 0.03. Pherefore, no anomalies of specific heat are 


observed in superconductors. Likewise, - jg anomalously low for ferro- 
magnetics. or geignettoelectrics, above all BaTiO,, it is found that the 
parameter 1° = 6/a40 is anomalously great, whereas the fluctuation is Fre- 
latively low. This qualitative statement is quantitatively investigated 
by means of a model of anharmonic oscillators, and for whe frequencies of 
patio, it is found that (9) = Ya(e)7¥ nih. 3°107 9 ta), (0)=2 alo)/ i, 


and for wavelengths MT 2nc/W, (0) ~ 3 mms W, 4 ™ 1.5 mm. (uem/2e ope’ N 


= concentration of the dipoles)+ The author considers detailed experimental 
investigations of the behavior of substances near the trangition point to 
be necessary. There are 39 references: »2 Soviet, 9 US, 3 Rritish, 2 Dutch, 
and 1 Germane 
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Fizicheakly inetitut im. P- N. Lebedevay Moskva 
Lebedev, Moscow 
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3,1700 3 /141/60/003/02/023/0°? 
£032/E314 
AUTHOR: Ginzburg, Vel: 
TITLE: On the possibility of a Determination of the Magnetic 
Field in the outerSolar Corona by Examining the Polarized 
Radiation due to Discrete Sources Transmitted Through it 


PERIODICAL: Juvestiya vysshikh uchebnykh zavedeniy, Radiofizika, 
1 


960, Vol 3s Nr 2, pp 341 - 342 (USSR) 


ABSTRACT: The presence of an ordered magnetic field in the solar 
corona can lead to @ rotation of the plane of radio ¥ 
emission passing through the corona. The radio emission 
of the Crab nebula is the radiation in question. It 
passes throu a during June and has a polari-~ 
zation of ap 75% at 3 cm. The polarization 
is characterise on angle of Y=: 148-149 - 
For 10 cm waves izati is 3 + 0.5% and 
Wee 142 eo . There is i g wavelengths 
the polarization 4s smaller. In the corona (in the plane 
of the solar equator) the, electron concentratjon 1s 
(Ref 7) N~™ 7x 10 cm at JT = 91 N~ 10 on at 


- 190 and N~ 2.5% 10? cm” at 
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Outer Solar Corona by Examining the Polarized Radiation due to 
Discrete Sources Transmitted Through it 


2 2 ¢ 
follows that for 4 = 5 to 20 - % - te N/m = 3.18 x 10” 
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9 
Noe 2x 19! aes 107° and 0) = eH/mc = 
1.76 x 10° H~ 10° - 10° acer . Moreover, the 

tee ; ; 10 
frequency of the radio emission » = Mofrxr@rvw 2x 10 
meer at 7 10 cm. Under these conditions the 
propagation of radio waves may be looked upon as quasti- 
longitudinal for practically all angles a between the 
magnetic field H and the direction of the wave normal. 
The difference between the refractive indices nt for 
normal circularly polarized waves is 

“s 16 2, 

5.6 x 10 HN cos afw? . The 
rotation of the plane of polarization after passage through 
the plasma layer is given by Eq (1). where the integration 
js carried out along the ray which in the present case can 
be considered to be rectilinear. In order to estimate this 


yo 
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a Dotermination ohORRCE Vi netic Field in the 


On the Possibility of 
d Radiation due to 


Outer Solar Corona by Examining the Polarize 
Discrete Sources Transmitted Through it 
eftect it is assumed that: 


10° HNL cos @ 


Ay~ ‘ pas 


~ 
iY) 


is a certain effective path length. With 
2 ie 
Oe. NO 10” cm 4 , cos a a 1 and 
the rotation of the plane of 


~10, He 10°” 


polarization is - 60° . When 1 


=) 
No? cin , cos a ~1 and L~ 10Rq , the rotation 15 


AY ee 1° . The relatively stronge dependence of the 

rotation on should serve as a useful additional 

effect. There are 9 references: 5 of which are Soviet 
and 4 English. 

Card3/4 


toB76 
$/141/60/003/02/023/025 
ray 
On the Possibility of a Determination oe eRe EMA tnetic Field in the 


Outer Solar Gorona by Examining the Polarized Radiation due to 
Discrete Sources Transmitted Through it 


ASSOCIATION: Nauchno-issledovatel'skiy radiofizicheskiy institut 
pra Gor‘! kovskom universitete (Scientific-research 
Radiophysics Institute of Gor'kiy University) 


SUBMITTED: March 25, 1960 
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AUTHORS: Ginzburg, V- L., Fayny y. M. 
hittaicaS 


oan be bet Aled 
TITLE: Theory of Ferro- and antiferromagnetist 


PERIODICAL: zhurnal ekaperimental' noy 4 teoreticheskoy fiziki, 1960, 
Yol. 39, No. 5(11)» PP 1323-1538 


A simple approximate method is developed which permits determining 
tion of the lattice or sublattice and aleo other quantities 
tiferromagnet cally throughout the complete 
jmensions and shape of the magnetic 
the importance of the 
ds in the inves se substances, polymers 
on of the 


temperature ran 
system. By way 
magnetic matho 
and macromolecules. This paper concentra 
anomalous magnetic propertios ) 

The nature of these effects i8 still unclear, an f they are n 
related to the anti (as is assumed by of Ref-2)s 
an analysis of tha proper “polymer-type" ferro- an 

magnetics 4s still of significance. The approximate method use 
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Ginzburg, Ve Les Gurevich, A. V« 


Nonlinear Phenomena in a reer eter Is Located in a Variable 


Blectroma etic Field a\ 
_—Electronagnst et 


Uspekhi fizicheskikh nauk, 1960, Vol 70, Sr @s PP 201-246 (USSR) 


firat part of a very detailed survey 
na in an jonized gas. This 
in the periodical 


The present paper is the 
of the theory of nonlinear phenome 
article will be pu 
“Portechritte der Phys any. The nonlineari- 
tiea occurring partly because of the relatively great electron 
free path and partly because of the considerable aifference 
between electron mass and atomic- and molecular masses already 
at comparatively low field strengths (e.g. if the polarization 
and the conduction current are not proportional to the field 5, 
the propagation of electromagnetic waves must be described by 
a nonlinear theory, 88 the superposition principle, for example, 
no longer holds), are systematically dealt with with reference 
to voluminous publications. In the first two pnragraphs of the 
present article, the influence exerted by a homogeneous electric 


field 


